Abstract
We examine how the initial state (pre-event corona) affects the numerical MHD simulation for a coronal mass ejection (CME (Munro et al., 1979) . and the Solwind coronagraph on the P-78 satellite, during 1979-1985, recorded in excess of 1200 events of this kind (Sheeley et al., 1980) . CMEs are observed to occur in a wide variety of sizes and shapes and at various latitudes (Munro et al., 1979; Howard et al., 1984 Sime et al. (1984) .
In CME speed surveys the outward speeds of mass ejection are from less than 100
krns -l to greater than 1200 kms -1 at 1.75 and 6 Re, respectively (Rust et al., 1979; Gosling et al., 1976; Hildner, i977; Hundhausen et al., 1977 one and then in two dimensions (Dryer et al.. 1979; Nakagawaet al., 1976 Nakagawaet al., , 1978 Nakagawaet al., , 1981 Steinolfson et al., 1982: Steinolfson and Hundhausen, 1989; Wu et al., 1978 Wu et al., , 1981 Wu et al., , 1982 Wu et al., , 1983 . In thesemodels, the initial conditions, i.e. the pre-event coronae,waxywidely. In the early models, the pre-event corona was assumed to be a hydrostatic, isothermal atmosphere with a magnetic configuration represented either by a dipole potential magnetic field (Dryer et al., 1979; Nakagawa et al., 1976 Nakagawa et al., , 1978 Wu et al. 1978 Wu et al. , 1983 or by a dipolar force-free magnetic field in two and half dimensions (Nakagawa et al. I981; Wu et al. 1982 et al. (1992) , who used a similar polytropic streamer without heat source as pre-event atmospherebut with an emerging-flux type perturbation.
In this paper we use four different pre-event coronae, two similar to earlier cases and two with more realistically low densities outside the streamers, to further study the importance of the initial atmospheresin CME modeling. Section 2 illustrates the technique usedto construct the pre-event atmospheres. The results of our simulations for pre-event coronaeare illustrated in section3. Their influence on the shapes and sizesof coronal mass ejections, as well as the modifications of the adjacent coronal hole regions at the time of
CMEs events, are discussedin section 4. Concluding remarks are given in Section 5.
Numerical simulation method
The two-dimensional, fully implicit, continuous Eulerian scheme (FICE) in spherical coordinates has been used to solve the ideal magnetohydrodynamic (MHD) equations (Wang et al., 1993) in the present study for both the pre-event coronae
and CME simulations. The first version of FICE in cartesian coordinates was given by Hu and Wu (1984) . One of the advantages of the FICE scheme is to incorporate the characteristic boundary conditions into the solutions process for the assurance of the selfconsistency (Wu and Wang, 1987) . (Hu and Wu, 1984; Wu and Wang, 1987 
Pre-event coronal atmosphere
In order to carry out CME simulations, we first have to define the pre-event corona.
In Parker-type solar wind solutions (with 7 = 1.05) and a dipolar potential field configuration with the magnitude 1.67 gauss at the equator and 3.35 gaussat the pole on the solar surface. The steady state solutions for density, velocity and magnetic field, shown, respectively, in Figure la . lb, lc, are identical to those of Wang et al. (1993) , and are similar to other published models (SH, 1988; Guo et al., 1992 , Mikic et al. 1994 , and Linker et al. 1992 
where C is an arbitrary constant whose value is dictated by the amount of the energy which is being added. Also like SH, we assume that the heat source term is independent of latitude and decays exponentially with altitude. Figure  3 shows the results we obtain assuming Figure  7c the B values at the equator near the solar surface within a small region are two order of magnitude larger than in the polar region. Thus, when velocity and pressure pulses were introduced the density in this region easily increases because the plasma is easily compressed. The field lines are pushed together to induce a pinch effect and to change the field topology into that believed to exist in magnetic clouds (Suess, 1988) .
Case 4 : Dipolar streamer and coronal hole in a heated atmosphere with 7 = 1.67.
The results for this case (shown in Figure  9) Figure  7d , the distribution is similar to case 2 in which the value is smaller at the pole and larger at the equator, because the density is smaller at the pole and larger at the equator. But Figure  7 shows that the _ values in case 4 (Fig.  7d ) are much smaller than other three cases. Tiffs will lead to much easier propagation of the disturbances in the radial direction. Also the small B means that the magnetic field strength is strong, thus, the field lines are not easy to compress by latitudinal flow at the equatorial region to cause the formation of plasmoid as in case 3. Table  I . This shows that case 3 has the highest energy content of all models. 
Discussions and concluding remarks

